Amaç: Hava kaçağı, akciğer rezeksiyonları sonrası en sık görülen komplikasyondur. Bu yazıda, akciğer cerrahisi sonrası aseptik boş-luk ile ilgili deneyimimizi ve Heimlich valf kullanımımızı tartışmayı amaçladık. 
INTRODUCTION
Prolonged air leakage is a common complication experienced after pulmonary surgery. Factors influencing the prolongation of air leakage and the treatments to be offered for prolonged air leakage change on an individual patient basis.
Certain procedures used during surgery to eliminate air leakage might not be sufficient to prevent prolonged air leakage after surgery. 1 In this article we discuss the procedures for deciding on leaving an aseptic space for terminating postoperative chest tubes and the results of Heimlich valve placement in patients developing prolonged air leakages.
MATERIALANDMETHODS
The study recruited patients with prolonged and persistent air leakage after operation at the Thoracic Surgery Department of Eskişehir Osmangazi University School of Medicine between March 2005 and March 2010. All patients underwent routine tests before surgery. The patients to be operated were evaluated on the basis of their history, physical examination, routine laboratory tests, pulmonary function tests, arterial blood gas measurements, chest X-rays, computerised tomography (CT) of thorax. Also positron emission tomographic scans, whole body bone scans, magnetic resonance imaging, and lung ventilation-perfusion scans were used when necessary.
As a routine procedure, all patients were provided with lung expansion at the end of the operation. Thorax was closed by inserting two chest tubes; one apically and the other basally. During the postoperative period, pleural negative pressure aspiration was applied to the patients. At the beginning, for the patients with severe emphysema the pressure applied was below 10 cmH 2 O and for those without emphysema was above 10 cmH 2 O. During clinical follow-up, the level of pleural negative pressure aspiration was revised based on the clinical adherence of the patient, presence or absence of chest pain and the status of the air leakage as found necessary. The level of pleural negative pressure aspiration was never higher than 20 cmH 2 O. 1 As a routine procedure, the chest tube placed to the basal part of the hemithorax was removed when the air leakage stopped and when the daily drainage was below 100 ml. The chest tube at the apex was removed when air leakage stopped and minimal oscillation was identified and after total lung expansion was confirmed on chest X-rays.
If the chest tube cannot be retrieved after the seventh postoperative day due to the presence of air leakage, this clinical condition is called prolonged air leakage. 1,2 Although a subgroup of our patients had prolonged air leakage, they were identified to have total lung expansion on chest X-rays. The chest tubes of such patients were clamped and a new chest X-ray was obtained 3-4 hours after clamping. The chest tubes were removed in patients who did not demonstrate lung collapse in the control X-rays after clamping.
Patients having air leakage after the seventh postoperative day and showing collapse on their chest Xrays were asked to make a deep inspiration and strain while holding that breath. If the patients had minimal air leakage during this practice, we thought that the parenchyma had recovered and that the existing leak resulted from the bulging of the lung and clamped the tube. In the chest Xray obtained after clamping, if the collapse line did not increase and if the clinical condition was stable, we accepted the residual pneumothorax space at that site as an aseptic space and discontinued the chest tube. If the air leakage increased during deep breath straining and continued for a long while, we decided that the leak was of parenchymal origin and that parenchymal healing was not yet complete. We considered this group of patients as having persistent air leakage. In patients in whom persistent air leakage was considered, we initiated Heimlich valve placement. After the placement of Heimlich valve, if the patient was clinically stable, if there was no increase in the collapse in control chest X-rays and if the Heimlich valve was well functioning, we discharged these patients and asked them to come for weekly outpatient follow-up visits.
During routine weekly follow-up visits, we obtained chest X-rays, performed air leakage control examinations and checked whether the Heimlich valve was effectively functioning or not. During the follow-up visits, when the air leakage stopped, when the pleural space resolved or when total expansion was achieved, we discontinued the chest tube of the patient. In patients in whom the air leakage had stopped, yet the pleural space has not resolved and total expansion could not be established, we thought that parenchymal healing was complete and the chest tube was discontinued together with the aseptic space (Figure 1 ).
RESULTS
Of the 867 patients operated in our department between March 2005 and March 2010 with various diagnoses, 47 (%5.5) developed prolonged air leakage as a complication. Twenty seven of these were discharged with aseptic spaces and 20 were placed with Heimlich valves.
The patient group discharged with aseptic spaces, consisted of 18 male and 9 female patients with a mean age of 52.4 (32-79) years. The average size of the apical collapse was calculated as 3.1 cm (2-6.5) in these patients. The chest tubes of the patients were removed on an average of 10.65 (9-12) days. In the follow-up visits performed after the discharge, the aseptic space was seen to have decreased in size in time. There was no empyema in this patient group (Figure 2, 3) .
In the patient group with Heimlich valves, there were 14 men and 6 women with a mean age of 56.2 (27-85) years. The average size of the apical collapse was calculated as 2.8 (1-5.5) cm. Time to the placement of Heimlich valve was 8.4 (4-15) days on average. In this group of patients with Heimlich valves, 3 had volume reduction surgery, 1 had bulla resection, 4 had lobectomy, 2 had segmentectomy, 6 had metastasectomy, 2 had cystotomy-capitonage and 1 had decortication operations. Moreover, one patient had tube thoracostomy due to empyema and then had Heimlich valve placed. In this group of patients the time to removal of the chest tube was 26.9 (7-120) days on average. The patients placed with Heimlich valves did not develop empyema (Figure   4 , 5; Table I ).
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DISCUSSION
Heimlich valve is a one-way valve with a mechanism allowing for the exit of air from the chest tube while preventing its entry in. Through this mechanism, it establishes negative aspiration within the pleural space while stabilizing the pleural space it contributes to the expansion of the lung. 2 In the literature, there are reports about follow-ups on outpatient basis for patients attached with Heimlich valves. Preferably, these patients should not have any additional health problems. Patients with primary spontaneous pneumothorax would be the most ideal candidates for follow-up on outpatient basis after Heimlich valve placement. Most of such patients are young and they have normal respiratory reserves and they do not have coexisting problems. Mercier et al. reported complications in one of the 169 patients placed with Heimlich valves. 3 Cannon et al. treated 88% of the patients in their series without the need for hospitalization. 4 If patients have additional problems, these should definitely be solved prior to sending them home after Heimlich valve placement. 5 Likewise, for patients planned to be placed with Heimlich valves, if conditions at home do not allow for a good care, if there is excessive pain, severe pneumothorax and significant air leakage, if the patient has tension pneumothorax or hemothorax during the initial evaluation, then these patients should preferably be hospitalized and treated. 5, 6 The second group which will be a good candidate for Heimlich valve placement is secondary pneumothorax patients. This patient group is more heterogeneous and depending on the underlying disease they might have emphysema, interstitial lung disease and suppurative lung disease. It is recommended that these patients should be hospitalized and treated. Patients with limited respiratory reserves should definitely be hospitalized. 5, 6 With the condition that clinical safety and patient satisfaction is not hindered, following-up patients placed with Heimlich valve on outpatient basis brings about economical benefits. Cannon et al. made a comparison of costs for hospitalization versus outpatient follow-up and concluded that hospitalization was 5-times more expensive, and that outpatient follow-up minimized several factors like laboratory tests, radiology, medications, respiratory therapy
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Solunum Dergisi t Muammer Cumhur Sivrikoz et al. and food provided by the hospital. 4 In a study by Ponn et al. based on the patients followed-up as outpatients, there was a gain of 1263 days. 6 Heimlich valve patients followed-up as outpatients mostly have pneumothorax. Today, the numbers of pulmonary operations are on the rise. Prolonged air leakage is a common complication for pulmonary surgery with impacts on the treatment and discharge of the patient. In addition to air leakage, these patients experience difficulties with the expansion of the lung and space problems. McKenna at al. reported that in patients with postoperative air leakage, placement of Heimlich valve safely reduced the duration of hospital stay. Following volume reduction surgery, 25 (24%) out of 107 patients were discharged with Heimlich valves after 9.1 days on average. [7] [8] [9] [10] Forty percent of these patients had moderate degree air leak and the size of the apical space was measured as 1.9 cm. [1] [2] [3] [4] [5] [6] [7] Except for one patient, all patients were successfully treated (96%) and their chest tubes were removed 7.9 (2-24) days after discharge on average. 7 Rice and Kirby reported that out of 197 patients who had undergone pulmonary resection surgery, 35 (15.2%) had prolonged air leakage after the seventh postoperative day and were placed with Heimlich valves. Chest tubes of 32 patients were discontinued one week after the placement of Heimlich valve. The chest tubes of the remaining three patients were reported to have been retrieved at the end of two weeks. 8 Patient groups of McKenna and Rice-Kirby 8 are homogenous groups including volume reduction surgery and pulmonary resection patients. When compared with these groups, our patients were more heterogeneous as regards the surgical procedures covered. However, the conditions observed after surgery were generally similar and in essence it related to air leakage and insufficient lung expansion. Different researchers share similar views about the timing of the air leakage (2, 6-8 days) . McKenna at al 7 converted to Heimlich valve after 9.1 (7-10) days while Rice and Kirby 8 had a mean
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